Cell-free sulfation of the contact site A glycoprotein of Dictyostelium discoideum and of a partially glycosylated precursor.
An 80-kDa glycoprotein of Dictyostelium discoideum, designated contact site A, has been implicated in EDTA-stable cell adhesion. This protein is known to be the major sulfated protein of aggregation-competent cells and has been shown to contain two types of carbohydrate, sulfated type 1 and unsulfated type 2 carbohydrate moieties. Here we investigate the cell-free sulfation of this protein. In the homogenate of developing cells, [35S]sulfate was transferred by endogenous sulfotransferase from [35S]3'-phosphoadenosine-5'-phosphosulfate to the contact site A glycoprotein and to various other endogenous proteins. The sulfate was transferred to carbohydrate rather than to tyrosine residues. After differential centrifugation of the homogenate, the capacity for sulfation of the contact site A glycoprotein was barely detected in the plasma membrane-enriched 10,000 X g pellet fraction which contained the bulk of this glycoprotein, but was largely recovered in the 100,000 X g pellet fraction which contained only a small portion of this glycoprotein. After sucrose gradient centrifugation, the membranes containing the sulfation capacity were found to have a density characteristic for Golgi membranes. In immunoblots, monoclonal antibodies raised against the contact site A glycoprotein recognized not only this 80-kDa protein, but also a sulfatable 68-kDa protein found in the 100,000 X g pellet fraction. The 68-kDa protein did not react with monoclonal antibodies against type 2 carbohydrate but was converted by endoglycosidases F and H into a 53-kDa protein, indicating that it was a partially glycosylated form of the 80-kDa glycoprotein containing only type 1 carbohydrate. Isoelectric focusing showed that a substantial portion of the 68-kDa glycoprotein was unsulfated, even after cell-free sulfation. The 68-kDa glycoprotein was not found in the plasma membrane-enriched 10,000 X g pellet fraction and did not accumulate in parallel with the 80-kDa contact site A glycoprotein during cell development. We conclude that the 68-kDa glycoprotein is a precursor that is converted by attachment of type 2 carbohydrate and sulfation of type 1 carbohydrate into the mature 80-kDa glycoprotein. The precursor nature of the 68-kDa glycoprotein was supported by results obtained with mutant HL220 which is defective in glycosylation (Murray, B. A., Wheeler, S., Jongens, T., and Loomis, W. F. (1984) Mol. Cell. Biol. 4, 514-519). This mutant specifically lacks type 2 carbohydrate and produces a 68-Kda glycoprotein instead of the 80-kDa contact site A glycoprotein (Yoshida, M., Stadler, J., Bertholdt, G., and Gerisch, G. (1984) EMBO J. 3, 2663-2670).(ABSTRACT TRUNCATED AT 400 WORDS)